The parent-rated Developmental Coordination Disorder Questionnaire (DCDQ) has been revised to incorporate a wider age range, including adolescence. In this exploratory study, internal consistency and validity of the DCDQ-2007 was assessed using a community-based sample of 87 adolescents. Psychometric properties of the DCDQ-2007 were investigated and concurrent validity, sensitivity, and specificity were assessed with the MABC-2 as a criterion standard. The results demonstrated high internal consistency for the DCDQ-2007 and a relationship with the MABC-2 was found. The DCDQ-2007 met the recommended standard for sensitivity, although the confidence interval was large; however, it failed to meet the recommended standard for specificity. This has important implications concerning the suitability of the DCDQ-2007. Although promising psychometric properties were found within the current study, the applicability of the DCDQ-2007 as a screening measure for motor difficulties requires careful consideration.
The definition of Developmental Coordination Disorder (DCD) in short, is "poor motor performance in daily activities that is not consistent with the child's age and intelligence, and is not due to medical condition" (APA, 2000) . According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), the prevalence of DCD in the age band of 5-11 years is about 6% (APA, 2000) . However, prevalence rates as low as 2% have been reported in research studies that have used more stringent application of DCD criteria and cut-off scores (e.g., Lingam, Hunt, Golding, Jongmans, & Emond, 2009; van Dellen & Geuze, 1988; Wright & Sugden, 1996) . Prevalence estimates for adolescents are still unknown (Cantell, Smyth, & Ahonen, 1994; Cantell, Smyth, & Ahonen, 2003) .
The lack of movement experience that is often seen in individuals with motor difficulties can have a negative impact on behavioral, cognitive, social, emotional, and motor domains (Cantell et al., 1994; Cantell et al., 2003; Losse, et al., 1991; Skinner & Piek, 2001 ). Many of the negative effects are interrelated and are often more profound in adolescents compared with younger children (Skinner & Piek, 2001) . As a vicious circle, the motor difficulties seen may lead to more avoidance of motor activities at older ages (Cantell, Crawford, & Doyle-Baker, 2008) . Ageappropriate physical fitness levels are often not reached, resulting in greater risk of overweight and obesity, negative long-term effects on fitness, and other health risks (Cantell et al., 2008) .
The few studies that have investigated the outcome of DCD have found that in about 50% of individuals identified with DCD in childhood, poor motor skills persist throughout adolescence and into adulthood (Cantell et al., 1994; Cantell et al., 2003; Losse et al., 1991) ; however, diagnosing DCD is problematic and there is little consistency in the procedures used (Geuze, Jongmans, Schoemaker, & Smits-Engelsman, 2001 ). The DSM-IV lists four criteria for the diagnosis of DCD (see Table 1 ); however, these are not well defined, with little information on how to assess motor performance (Geuze et al., 2001 ; Smits-Engelsman, Fiers, Henderson, & Henderson, 2008) . This is particularly the case for children older than age 11 years where there is a lack of appropriate norm-referenced motor skill tests (Cantell et al., 1994) . Measures designed specifically to assess younger children have been used to screen for motor difficulties in adolescents (Cousins & Smyth, 2005; Losse et al., 1991) . Caution is warranted when using these measures with older age groups, however, as adolescents might score in the upper limit, producing a ceiling effect (Geuze & Borger, 1993; Losse et al., 1991) . This makes the validity of the assessment questionable (Cousins & Smyth, 2005) .
A valid, multidimensional measure that reflects an individual's developmental level appropriately is required to gain more insight into the nature and course of the disorder. The Movement Assessment Battery for Children (MABC; Henderson &
Table 1 DSM-IV Criteria for DCD Criterion Description
A Performance in daily activities that require motor coordination is substantially below that expected, given the person's chronological age and measured intelligence. This may be manifested by marked delays in achieving motor milestones, dropping things, 'clumsiness', poor performance in sports, or poor handwriting. B
The disturbance in criterion A significantly interferes with academic achievement or activities of daily living (self-care activities). C
The disturbance is not due to a general medical condition (e.g., cerebral palsy, hemiplegia, or muscular dystrophy) and the child does not meet criteria for pervasive developmental disorder. D If intellectual delay is present, the motor difficulties are greater than would be expected, given the level of delay.
Sugden, 1992), a standardized measure for the identification of motor difficulties, is the most commonly used measure and is currently recognized as most suitable for identifying children with DCD (Brown & Lalor, 2009; Geuze et al., 2001 ). The original MABC was revised and restandardized, resulting in the publication of the MABC-2 in 2007 (Henderson, Sugden, & Barnett, 2007) . The basic structure of the measure was maintained, but the scoring has changed from the use of impairment scores (i.e., lower scores indicating a better performance) to higher scores, indicating better performance. Therefore, the MABC-2 now covers the entire range of motor ability. The age range was extended, covering three age bands: 3-6 years, 7-10 years, and 11-16 years. As a result, the MABC-2 is one of the few motor assessment measures that includes adolescence (Henderson et al., 2007) .
Motor performance measures such as the MABC require one-on-one testing of the individual. This is time consuming and expensive. Parent questionnaires may form an efficient alternative to screen large numbers of individuals for DCD (Schoemaker et al., 2006) . Those found at risk by the initial screening can consequently be assessed with a standardized motor test to decide whether they meet the DSM-IV criteria (two-step procedure; Schoemaker et al., 2006) .
The Developmental Coordination Disorder Questionnaire (DCDQ) is a parent report measure, designed to assess motor difficulties in children (Wilson, Kaplan, Crawford, Campbell, & Dewey, 2000) . The original version of the questionnaire has been reported as reliable and valid for identifying DCD in children (Civetta & Hillier, 2008; Schoemaker et al., 2006; Wilson, Kaplan, Crawford, & Roberts, 2007) . The DCDQ was revised in 2007 and now has an extended age coverage, which gives it good prospects as a measure for initial community-based screening of adolescents (Wilson et al., 2007) . Furthermore, in the revised measure, all items are positively worded, with a higher score reflecting a better performance, in contrast to a lower score reflecting a better performance as in the original DCDQ.
To our knowledge the DCDQ-2007 has not been evaluated in an adolescent sample, and information on the psychometric properties of this revised measure is sparse. The current exploratory study used an existing dataset to analyze the performance of the DCDQ-2007 as a screening measure for motor difficulties in a community-based sample of adolescents aged 12-15 years.
The DCDQ-2007 cannot be used to diagnose DCD as the measure can only give an indication of DCD (Schoemaker et al., 2006) . Therefore, the term motor difficulties will be used in the following sections of this manuscript instead of DCD. Although no gold standard for the diagnosis of motor difficulties currently exists (Crawford, Wilson, & Dewey, 2001) , the MABC-2 was chosen as a criterion measure for this study, given its promising properties as described above. The original MABC has been used previously as a gold standard in studies examining the validity of a new measure (Rosenblum 2006; Schoemaker, Flapper, ReindersMesselink, & de Kloet, 2008) .
The DCDQ-2007 and the MABC-2 assess a similar construct, motor difficulties, and both are suitable for use in older age groups. It was therefore hypothesized that when used to screen for motor difficulties in adolescents, the DCDQ-2007 will to a large extent identify the same adolescents as the MABC-2. Significant positive correlations between the two measures were expected, supporting concurrent validity. In addition, if the sensitivity, specificity, and predictive values are high, this would provide psychometric evidence for the use of the DCDQ-2007 as an initial screening instrument for motor difficulties in a community-based sample.
Method Participants
This study is part of a larger study examining the relationship between motor skills, academic achievement, cognitive skills, and psychosocial outcomes in adolescence. Participants were recruited from randomly selected schools in areas of varying levels of socioeconomic status, through snowballing and public advertisement in community newspapers across a Western Australian city. Inclusion criteria for participation were between 12 and 15 years of age and no diagnosed physical disability, chronic illness, or medical condition that affects development (e.g., Down Syndrome). A minimum Verbal Comprehension Index of 70 on the Wechsler Intelligence Scale for Children-Fourth Edition (WISC-IV) was applied to exclude participants whose difficulties might be attributed to a general delayed development. All participants obtained a WISC-IV VCI score above 70 (M 106.6, min 81.0, max 132.0), indicating that none had intellectual disability.
From 87 adolescents (35 girls, 52 boys; age M 14.1 y, SD 0.99 y) a complete dataset was obtained, which was used for the statistical analyses performed in the current study. A parent-rated developmental history questionnaire was employed to screen for previous diagnoses of Attention Deficit Hyperactivity Disorder (ADHD), Learning Disability (LD), motor difficulties, or any other disability. A diagnosis of ADHD, LD, motor difficulties, or a combination of these disorders was present in 14 adolescents. Only two adolescents were diagnosed with ADHD, of which one had comorbid motor difficulties. Three adolescents were diagnosed with both LD and motor difficulties. Six adolescents were identified with motor difficulties only, and three adolescents were identified with LD only. The MABC-2 evaluates eight motor skill tasks, which are grouped into three components: manual dexterity, aiming and catching, and balance. For the three different age bands, the test items are similar but age-adjusted. The age band of 11-16 years was used for the purpose of the current study (Henderson et al., 2007) .
Measures
Standard scores are calculated for the test items with the use of age-adjusted normative data. Subsequently, standard scores and percentiles for the three test components and the Total Test Score (TTS; sum of the eight item standard scores) are determined. Scores between 57 and 67 (6-15th percentile) indicate "at risk," and a TTS of 56 or lower (≤ 5th percentile) is considered indicative of significant motor difficulties (Henderson et al., 2007) . In the current study, the 15th percentile was applied as the criterion for motor difficulties (TTS < 67); as for research purposes, a 15th percentile cut-off is recommended on motor tests to prevent the exclusion of children with mild DCD (Geuze et al., 2001) . Unless otherwise specified, the MABC-2 test results are applied for the identification of motor difficulties throughout this manuscript.
Psychometric evidence regarding the MABC-2 is limited; however, the MABC-2 manual reports good to excellent reliability and validity (Henderson et al., 2007) . Test-retest reliability of r = 0.80 for the TTS and correlations ranging between r = 0.73 and r = 0.84 for individual component scores have been documented for all three age bands (n = 60; Henderson et al., 2007) . The authors argue that as the general structure of the MABC did not change, and the content is regarded as sufficiently similar, previous findings regarding the validity of the original MABC remain relevant (Henderson et al., 2007) . Using videotaped performances of children from 4 to 12 years old, good interrater reliability has been demonstrated for the original MABC, with kappa values of 0.95-1.00 (Smits-Engelsman et al., 2008) . Good concurrent validity has been reported for the original measure, with a correlation between the TTS of the original MABC and the Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) composite score of r = -.53 (n = 63, age range 4-12 y; Henderson & Sugden, 1992) . Wilson et al., 2007) . Whilst the items are the same for all ages, different cut-off scores for motor impairment are given for the three age bands. For the purpose of this study, the third age band (10-15 years) was used, with a TS of 57 or lower indicative of motor difficulties (Wilson et al., 2007) .
Information concerning the psychometric properties of the DCDQ-2007 is sparse; however, Wilson et al. (2009) reported a Cronbach's alpha of 0.89 and item-total correlations of r = 0.42 to r = 0.67, indicating good internal consistency. Good internal consistency was also found in another study (Cairney, Missiuna, Veldhuizen, & Wilson, 2008) . Although evidence concerning test-retest reliability of the DCDQ-2007 is limited, a Chinese translated version of the DCDQ-2007 revealed a test-retest correlation of r = 0.94 (Tseng, Fu, Wilson, & Hu, 2010) .
Strong construct validity has been reported for the DCDQ-2007, with DCD and suspect DCD groups scoring significantly lower compared with a non-DCD group . Furthermore, no gender differences have been found for DCDQ-2007 scores ). Significant correlations between the total scores on the DCDQ-2007, the original MABC, and the Beery-Buktenica Developmental Test of Visual-Motor Integration (VMI) have been reported (respectively r = -.55 and r = 0.42), suggesting concurrent validity .
Considering factor analytic validity, results are less consistent. A four-factor structure has been reported for the original DCDQ (Schoemaker et al., 2006; Wilson et al., 2000) , while three factors are suggested to underlie the DCDQ-2007 (Cairney et al., 2008; Wilson et al., 2009) . A poor level of fit for the proposed three factor structure has been reported. Studies either found unacceptably high interfactor correlations (Cairney et al., 2008) , could not demonstrate adequate simple structure , or found very low standardized parameter estimates (Tseng et al., 2010) . This indicates that the instrument is best used as a measure of general motor difficulties and not to discriminate between specific kinds of motor difficulties.
The Wechsler Intelligence Scale for Children-Fourth Edition (WISC-IV, Wechsler, 2003).
The WISC-IV is suitable for the assessment of intelligence of children between the ages 6 years and 16 years, 11 months. The scale contains 15 subtests, 10 of which form the core battery and yield a Full-Scale IQ. The 10 core subtests are organized to form four indexes, namely, Verbal Comprehension (VCI), Perceptual Reasoning (PRI), Working Memory (WMI), and Processing Speed (PSI). For the purpose of the current study only the VCI was used (Wechsler, 2003) .
The WISC is one of the most widely used measures of intelligence in children, in both clinical and research populations. It has excellent internal consistency, testretest reliability, criterion validity, and construct validity (Wechsler, 2003) . The reliability values of the WISC-IV Australian Composite Scores averaged across age range from 0.85 (Processing Speed) to 0.95 (Full-Scale; Wechsler).
Procedure
Ethical approval was acquired from the University Ethics Committee and representative education bodies, and written consent for participation was obtained from the parents and adolescents. The MABC-2 and the WISC-IV were individually administered, either at the university or at the family home. The DCDQ-2007 was completed by one of the caregivers. In 89.5% of the cases, this was the mother; in 8.1% of the cases, the father; and in 2.3% of the cases, the grandmother, who in these instances was the caregiver of the child.
Statistical Analyses
SPSS version 16.0 was used for the statistical analyses. Statistical significance was set a priori at p < .05. To obtain an estimate of the internal consistency of the DCDQ-2007, Cronbach's alpha was calculated. This was calculated on the full scale and for the subscales of the DCDQ-2007 separately. An overall alpha coefficient of 0.70 was applied as the criterion for sufficient homogeneity among test items (Bland & Altman, 1997) . Corrected item-total correlations of the DCDQ-2007 were taken into consideration to evaluate the homogeneity of the DCDQ-2007. In addition, correlations between the individual items and intersubscale correlations of the DCDQ-2007 were calculated. Correlations between r = 0.25 and r = 0.5 were considered fair, while correlations ranging from r = 0.5 to r = 0.75 were regarded as moderate to good (Portney & Watkins, 2009) .
Concurrent validity of the measures was investigated by (a) conducting Spearman rank order correlations between the DCDQ-2007 and the MABC-2 total and subscale scores and (b) Relative Improvement Over Chance (RIOC) to examine case agreement at the 15th percentile level (Copas & Loeber, 1990) . RIOC is indicative of the relative improvement in allocation of adolescents as with or without motor difficulties over chance that can be achieved by using the DCDQ-2007. Outcomes are expressed as a percentage. Otherwise, the RIOC may be interpreted in the same manner as kappa statistics. That is, 100% represents perfect agreement, whereas 0% represents no agreement. The RIOC was favored above kappa, as kappa has the tendency to underestimate agreement, especially when the 2 by 2 tables are unbalanced, which was the case in the current study. RIOC is able to correct for this tendency. Therefore, failure to consider the RIOC may lead to the conclusion that an instrument has poor predictive capability, even though agreement is relatively high (Cairney & Streiner, 2011) .
To investigate the discrimination accuracy of the DCDQ-2007, sensitivity and specificity along with the positive and negative predictive values were determined, using the MABC-2 as the criterion standard. A value of 80% is warranted for sensitivity, while for specificity, 90% is preferable (APA, 1985) .
Results

Descriptive Data
Seven adolescents (8.0%) were identified with motor difficulties according to the MABC-2. Of these seven adolescents, five scored at or below the fifth percentile, indicating significant motor difficulties. The DCDQ-2007 in contrast identified 24 adolescents (27.6%) with motor difficulties. The means and standard deviations of the scores on the MABC-2 and DCDQ-2007 are presented in Tables 2 and 3 , respectively. The large standard deviations of the scores on both measures indicate large variability in motor performance. Overall (n = 87) 10.6 (2.6) 9.5 (2.5) 11.0 (2.8) 11.4 (3.0)
No motor difficulties (n = 80) 11.1 (2.0) 9.8 (2.3) 11.4 (2.5) 11.9 (2.6) Motor difficulties (n = 7) 4.9 (1.1) 6.4 (3.0) 7.1 (2.9) 5.4 (0.8)
Notes. Cut-off score for motor difficulties used: 15th percentile of the MABC-2. a Standard Score Mean. Notes. Cut-off score for motor difficulties used: 15th percentile of the MABC-2. a Mean score
Internal Consistency
A high Cronbach's alpha was found for the DCDQ-2007 15 item full-scale (α = 0.95). The alpha coefficient did not increase significantly if any of the items were deleted, indicating that none of the items seemed to be problematic for the measure and that the removal of no one item would consolidate the DCDQ-2007. The internal consistency of the subscales was also found to be high: α = 0.94 for the six items tapping Control During Movement, α = 0.88 for the four items that tap Fine Motor/Handwriting, and α = 0.85 for the five General Coordination items. Corrected item total correlations were all significant and positive (p < .001), ranging from r = 0.62 to r = 0.82. All reached a value of > 0.30, which is the minimum value as suggested by Streiner & Norman (1995) . Three items (items 1, 2, and 4, all belonging to the Control During Movement subscale) reached a value of r > 0.80. Fair to moderate positive correlations were found between items, ranging from r s = 0.31 to r s = 0.86, all reaching significance (p < .001). Correlations between items belonging to the same subscale were on average higher than correlations between items from different subscales. Intersubscale correlations of the DCDQ-2007 were all positive and significant. See Table 4 .
Concurrent Validity
A fair but significant correlation was found between the total scores on the MABC-2 and the DCDQ-2007 (r s = 0.34, p = .001). The correlations between subscales of both measures were all significant, except for the Fine Motor/Handwriting subscale of the DCDQ-2007, which did not show a significant correlation with any of the MABC-2 subscales. See Table 5 . No complete agreement in the identification of motor difficulties in this adolescent sample was found for the DCDQ-2007 and the MABC-2. The DCDQ-2007 failed to identify one of the adolescents, who had been identified with motor difficulties by the MABC-2. Of the 24 participants that were identified with motor difficulties by the DCDQ-2007, only six were identified by the MABC-2. A plausible explanation for the inconsistencies in test outcome could be that the measures differ in their sensitivity around the cut-off point. However, in the 18 cases where the MABC-2 did not indicate the presence of a motor difficulty, but the DCDQ-2007 did, the total score on both the DCDQ-2007 and the MABC-2 did not fall close to the cut-off point (see Appendix). Evidently, no motor difficulties were indicated by the MABC-2 in these 18 inconsistent cases. This plausible explanation is thereby ruled out. 
Discussion
A suitable measure to screen for DCD in different age groups is warranted. The original DCDQ is reported to be a promising candidate for this (Schoemaker et al., 2006) . In the current exploratory study, the DCDQ-2007 appeared to be a measure with sufficient reliability (internal consistency) and scores on the DCDQ-2007 were related to those on the MABC-2.
The good internal consistency that was found in the current study replicates findings of other studies investigating the DCDQ-2007 (Cairney et al., 2008; Prado, Magalhães, & Wilson, 2009; Wilson et al., 2009 ) and is consistent with previous studies involving the original version of the DCDQ in younger age groups (Civetta & Hillier, 2008; Loh, Piek, & Barrett, 2009; Schoemaker et al., 2006; Wilson et al., 2000) .
Good intersubscale correlations were found for the DCDQ-2007. Items belonging to the same subscale of the DCDQ-2007 were more closely related than items from different subscales. Nevertheless, correlations between all individual items were significant. This suggests that the items measure a similar construct (i.e., motor difficulties) but that items of the different subscales measure a different aspect of this construct. Three items of the Control During Movement subscale of the DCDQ-2007 (items 1, 2, & 4) showed a very close relationship with the total score (r > 0.80). Control during movement might be a general construct underlying all aspects of motor ability. It can be questioned whether a separate subscale is needed for this construct. Items of the Control During Movement subscale are possibly not specific enough for the investigation of a distinct aspect of motor ability. Using factor analysis, however, Wilson et al. (2009) found that Control During Movement emerged as a separate factor, suggesting that the items of this subscale do form a distinctive component.
The RIOC indicated that using the DCDQ-2007 improves the allocation of adolescents with or without motor difficulties over chance alone by 81%. The 95% CI that was found (45%, 117%) exceeds 100% and is thereby unrealistic. Such impossible values are reported to be likely in the case of small sample sizes (Copas & Loeber, 1990 ). This forms a major concern when conditions with a low prevalence such as DCD are studied, as small samples are often encountered in this instance. The formula to calculate the standard error for RIOC is, therefore, applied to small samples. Alternative tests of agreement exist; however, these are also influenced by small sample sizes (Cairney & Streiner, 2011) . When the goal is to evaluate the efficacy of a measure, such as the DCDQ-2007, to identify a smaller subset of possible cases from a larger population of subjects, insight in the improvement of allocation over chance as indicated by the RIOC is of critical importance (Cairney & Streiner, 2011) .
The relationship between the total scores on the DCDQ-2007 and the MABC-2 revealed a moderate but statistically significant correlation (r s = 0.35). This supports findings from other studies that correlated the earlier versions of the DCDQ and MABC in younger children (Civetta & Hillier, 2008; Schoemaker et al., 2006; Wilson et al., 2000) . Although the correlation is smaller than that found previously between the DCDQ-2007 and the original MABC (i.e., r = -.55) by Wilson et al. (2009) , this may be due to the smaller number of participants identified with motor difficulties by the MABC-2 in the current study. The sample in the study of Wilson et al. (2009) consisted of participants of younger age, with a high prevalence of developmental and learning problems (including DCD). Children with learning and attention problems frequently demonstrate motor difficulties (Kaplan, Wilson, Dewey, & Crawford, 1998) . Therefore, more variation in motor skill performance might have been present, resulting in a higher correlation between the DCDQ-2007 and the original MABC. The sample used in the current study was considered a typical sample, however, with the number of adolescents identified with motor difficulties in the expected prevalence range (APA, 2000; Tan, Parker, & Larkin, 2001; Wilson et al., 2007) . The DCDQ-2007 may prove to be a useful instrument in the screening of motor difficulties in the general population and, therefore, its performance should be examined using such a sample.
A nonsignificant relationship was found between the DCDQ-2007 TS and the Balance subscale of the MABC-2. This result is inconsistent with previous studies using the original versions of both measures, which did reveal significant correlations (Civetta & Hillier, 2008; Schoemaker et al., 2006) . Low variability in MABC-2 Balance scores in the current study may have played a role in the nonsignificant relationship that was found. In addition, the DCDQ-2007 does not contain items that specifically represent balance.
Furthermore, nonsignificant correlations were found between the Fine Motor/ Handwriting subscale of the DCDQ-2007 and all of the MABC-2 subscales. Although one would expect the MABC-2 Manual Dexterity-and the DCDQ-2007 Fine Motor/Handwriting subscale to measure similar constructs, the results suggest that the concepts tapped by the DCDQ-2007 Fine Motor/Handwriting subscale are not reflected in the MABC-2. In the DCDQ-2007, three of the four items in the Fine Motor/Handwriting subscale specifically concern handwriting. The MABC-2, in contrast, only contains one item that asks the adolescent to use a pencil (i.e., the Drawing Trail). The issue is whether the skill tested here is representative of handwriting. It has been reported previously that the original MABC does not identify children with handwriting difficulties (Geuze et al., 2001 ). In contrast, Loh et al. To be useful as a screening tool, the DCDQ-2007 should, for a large part, replicate the identification of motor difficulties in adolescents according to a standardized motor test. Considering that the DCDQ-2007 should only be used for the initial screening, before assessment with a more detailed motor test like the MABC (Schoemaker et al., 2006) , sensitivity seems to be more important than specificity . Sensitivity was found to be satisfactory and reached a level (85.7%) similar to what is reported in the manual for this age band (88.5%).
The prevalence of motor difficulties in the sample needs to be considered when investigating sensitivity (Goodman & Scott, 1999) , as a high prevalence increases the sensitivity and positive predictive value (Loh et al., 2009 ). In the current study, the prevalence of motor difficulties at or below the fifth percentile as indicated by the MABC-2 (i.e., 5.7%) was in the expected prevalence range. A somewhat lower than expected prevalence was found (8.1%) in reference to the 15th percentile criterion; however, this number is in the same range as reported previously in literature. Overall, the prevalence in the current study was considered typical for the occurrence of the condition, that is, low. The small sample size and especially the low occurrence of motor difficulties do not appear to have influenced sensitivity largely; however, they are expected to have played an important role in the wide CI that was found for sensitivity. The lower bound of 42.0% indicates that a large portion of the CI fell below the criterion for acceptability of 80%, which undermines the credence of the sensitivity inferences. Good sensitivity is also reported in previous studies investigating the DCDQ-2007 using larger samples, however, with improved sensitivity compared with the original DCDQ ).
This suggests that there is no reason to believe that a similar sensitivity value with a narrower 95% CI would not be found with larger samples. Further studies with larger samples are warranted to confirm this result.
Agreement in identification of motor difficulties between the DCDQ-2007 and the MABC-2 was not satisfactory, as the DCDQ-2007 seemed to carry compromised specificity. In the current study, a specificity of 77.2% was found for the DCDQ-2007, which is consistent to what is reported in the manual for this age band (75.6%; Wilson et al., 2007) . This is lower than the preferred specificity level of 90% (APA, 1985) . Using the DCDQ-2007, more adolescents were identified with motor difficulties (27.5%) as expected according to the cut-off score (15%) in the current study, which is likely to be due to the compromised specificity. Other studies demonstrated that parents generally express more concerns than needed about their children's motor behavior, exaggerating the prevalence of DCD (Green et al., 2005; Kroenke 2001; Loh et al., 2009; Schoemaker et al., 2006) . The rating of motor performance by parents is influenced by other difficulties seen in their children, for example, learning and attention/hyperactivity difficulties. In contrast to false negatives, which were nearly absent in the current study (n = 1), this would cause false positives, influencing specificity in a negative way.
One might question whether the criterion for specificity (i.e., 90% agreement) is too stringent in case of the DCDQ-2007. Wilson et al. (2009) intentionally favored a higher sensitivity over specificity, which is supported by the current results; specificity is sacrificed to obtain a high sensitivity. This high sensitivity makes the DCDQ-2007 a good candidate for the initial screening for motor difficulties in adolescents. The false positives would likely be corrected in later confirmatory diagnostic testing with a norm referenced standardized motor test, bringing down the prevalence, which is reflected in the lower prevalence of adolescents identified by the MABC-2 in the current study.
The negative predictive value of 98.4% shows that almost all adolescents identified as without motor difficulties by the DCDQ-2007 were identically allocated by the MABC-2. Only in one instance, the DCDQ-2007 failed to identify an adolescent with a score between the fifth and the 15th percentile on the MABC-2. This adolescent scored below the 15th percentile on the MABC-2 Balance subscale only (and above the 15th percentile on the other two MABC-2 subscales), the subscale for which no significant correlation with the DCDQ-2007 TS was found.
The positive predictive value indicated that 25.0% of the adolescents identified with motor difficulties by the DCDQ-2007 had motor difficulties according to the MABC-2. A low positive predictive value was also found by Schoemaker et al. (2006; 44%) . This again may imply that parents express more concerns than needed about their children's motor performance, an issue inherent to questionnaire-based screening, which generally exaggerates a condition owing to over-endorsement bias (Kroenke, 2001) .
The current study did not find complete agreement in the classification of motor difficulties by the MABC-2 and the DCDQ-2007. Different levels of discriminative ability around the cut-off points were ruled out as a cause of the disagreement. The existence of discrepancy in test outcomes might indicate that the measures assess overlapping but distinct constructs. This is also reflected in the low but significant correlations between both measures. The MABC-2 is designed to assess Criterion A of the DSM-IV criteria for DCD and the DCDQ-2007 is intended to assess Criterion B . For this reason a very high correlation between the two measures should not be expected. Parent responses on the DCDQ-2007 are suggested to represent performance (i.e., how a participant acts in his or her natural environment). This is partly but probably not entirely reflected in the isolated observation from a single moment of the MABC-2, which represents motor capability (Civetta & Hillier, 2008) . The subjectivity of parent report might play a role. Different measures assess different aspects of motor performance; a multilevel approach to motor assessment has been recommended (Schoemaker et al., 2006) . The DCDQ-2007 is not designed to replace the clinical assessments of individuals referred for motor difficulties (Schoemaker et al., 2006; Wilson et al., 2000) .
Limitations of Study
Results of this study must be interpreted in light of the small sample size, as it was an exploratory study utilizing an existing data set. Future studies are warranted, with a larger sample and a greater spread of scores on the measures to enable the potential for more compelling conclusions about the sensitivity of the DCDQ-2007 and to reduce the 95% CIs.
The original DCDQ is reported to have potential value for initial communitybased screening for motor difficulties (Wilson et al., 2000) . To analyze the performance of the DCDQ-2007 with this purpose in mind, a sample that closely resembles the general population is preferable, as was the case with the current study. The prevalence of motor difficulties in the current sample according to the MABC-2 was within the prevalence range reported in literature (APA, 2000; Tan et al., 2001; Wilson et al., 2007) . If the sample size was increased largely, the prevalence of motor difficulties would still be low (relative to the number of adolescents without motor difficulties). Due to the low prevalence of the condition in general, positive predictive value will always be negatively affected. Results of the current study were in line with expectations and comparable to earlier research about the original and revised measures. Most adolescents were correctly identified, and misidentifications mainly concerned false positives.
One drawback of the validity of the DCDQ-2007 is the factor structure of the measure. Issues related to the factor structure of the original DCDQ have not been resolved. Therefore, until further evidence concerning the factor structure of the revised questionnaire arises, the DCDQ-2007 should not be used to discriminate between specific kinds of motor difficulties (fine or gross). Instead, it is best used to identify general motor difficulties (Cairney et al., 2008) . Although the problems with the factor structure certainly are a limitation of the questionnaire, this does not mean that the questionnaire is to be discarded. The original purpose of the questionnaire should, however, be clearly kept in mind: initial screening for motor difficulties. As argued by Borsboom, Mellenbergh, & van Heerden (2004) , the focus of validity research should return back to the original, mere question of whether one measures what one intends to measure. Beyond a confirmed factor structure, reliability, and predictive adequacy are also important properties. Which psychometric testing procedure is preferred depends on the specific situation, goals, and resources in the form of time and money that are available. Good internal consistency, sensitivity, and predictive value were found, providing evidence that the DCDQ-2007 measures what it intends to measure.
Recommendations for Future Research
Only two studies have been performed regarding the factor structure of the DCDQ-2007, and as mentioned before, there appear to be some issues with the factor structure that warrant further investigation. Test-retest and interrater reliability should be investigated to rule out that errors in the identification of motor difficulties may have been a function of unreliability in assessment. As no clear relationship between the Fine Motor/Handwriting subscale of the DCDQ-2007 and the MABC-2 was found, this subscale in particular should be further investigated.
Conclusion
To our knowledge this study presents the first evaluation of the DCDQ-2007 for the identification of motor difficulties in a community-based sample of adolescents. The low specificity of the DCDQ-2007 indicates that it cannot be used as the only measure to identify motor difficulties. The sensitivity of the DCDQ-2007 was found to be high, but the CI was wide, so caution should be taken with the interpretation of this seemingly positive result.
The DCDQ-2007 did seem to pick up most adolescents with probable motor difficulties, and a positive correlation with scores on the MABC-2 was found. Although preliminary results concerning psychometric properties are rather promising, the underlying factor structure of the DCDQ-2007 has not yet been identified with consistency. As mentioned by Wilson et al. (2007) , it should be kept in mind that the DCDQ-2007 alone cannot be used to diagnose DCD. It can only give an indication of DCD. Further assessment with a more detailed motor test is warranted for those identified with motor difficulties by the DCDQ-2007. 
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